Up-regulation of Fas expression by Pseudomonas aeruginosa-infected endothelial cells depends on modulation of iNOS and enhanced production of NO induced by bacterial type III secreted proteins.
To obtain a better understanding of the mechanisms involved in the up-regulation of the Fas apoptotic signaling cascade induced by P. aeruginosa type III secretion system (TTSS), human umbilical vein endothelial cells (HUVEC) were infected with P. aeruginosa PAO-1 or its TTSS-negative mutant PAO-1::exsA. PAO-1 was significantly more cytotoxic than the mutant and features of apoptosis (DNA fragmentation and annexin V reactivity) were more prominent in cultures infected with the wild-type bacteria. PAO-1 induced the up-regulation of Fas and the release of soluble FasL (sFasL) from infected cells but cell treatment with antagonist anti-Fas did not completely abrogate apoptosis suggesting that, besides the activated Fas-FasL pathway, other mechanisms are likely to be associated with the induction of apoptosis. LNMMA, a potent inhibitor of NO synthesis, completely inhibited apoptosis in both PAO-1 and PAO-1::exsA infected cultures. Moreover, PAO-1 was shown to up-regulate both the expression of iNOS and NO production by HUVEC. Treatment of cells with LNMMA completely inhibited cell expression of mFas. Based on these results we speculate that P. aeruginosa TTSS not only accounts for HUVEC higher expression of Fas and release of sFasL but also leads to overproduction of NO and to a NO-dependent up-regulation of the Fas-FasL proteins.